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A compound represented by the formula: 
m_aa 1 _-AA 2 -NHCH (R 1 ) CO-CO-NH-R 2 -S0 2 -R 3 

^physiologically acceptable salts thereof, wherein 
T is H, «*-«>-. NH 2 -CS-, ^-SO.-, R-NH-CO R%N- 
CO-, R 7 -NH-CS-, R' a N-CS-. R 7 -NH-S0 2 - , R%N-SG 2 - 
tf-CO-. R-CS-, R-SQ 2 -, R-0-CO-, tf-O-CS-. R'N- 
CO-, R 8 N-CS- or R 8 N-S0 2 -; 
jC is a Cl . 10 alkyl, C^. f luoroalkyl, Cl . 10 alkyl 

. j T-i J C fluoroalkyl substxtuted 
substituted with J, <-i-io 

with J, 1-admantyl, 9-f luoroalkyl , phenyl 
substituted n times with K, naphthyl substituted 
n times with K, alkyl with an »«.dhad 

phenyl group substituted with K, 
two attached phenyl groups substituted with K. 
C 10 alkyl with an attached phenoxy group, or Cl _ 

'"alkyl with an attached phenoxy group 
substituted with K on the phenoxy group ; 



n is 0, 1, 2 or 3; 

j is a halogen, hydroxyl , carboxy, cyano, ammo, 

nitro, Cl . 10 alkyoxy, Cl . 1D alkamino, C 2 . 12 

dialkamino, Cl . 10 alkoxy-CO- group, Cl . 10 alkoxy- 

~ n alkvl-S- group, or C x _ 10 alkyl 
NH- group, aiK J x ^ r 

SO,- group; 

K is a halogen, hydroxyl, carboxy, cyano, ammo, 
nitro, Cl . l0 alkyl, C x . 10 perf luoroalkyl , Cl . 10 
alkamino, C, l2 dialkamine, C, 10 alkoxy-CO- group, 
C ll0 acyl, alkyloxy group, C x . 10 alkyl-s- 

group or c x . 10 alkyl-S0 2 - group; 
R°N Is a C 3 . fi saturated or unsaturated heterocycle 
contain ng at least one nitrogen atom. Said 
n^erocycle can contain Q additional heteroatoms 
selected from the group consisting of nitrogen, 
oxygen, sulfur and combinations thereof. 
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Further, said heterocycle can be substituted 
with one or more substituents selected from the 
group consisting of a hydroxyl, halogen, alkyl, 
cycloalkyl, aryl, alkoxy, alkoxycarbonyl , 
5 alkylthio and amino. 

Q is 0, 1 or 2; 

AA 1 is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
configuration, D configuration or no chirality 
10 at the a-carbon, wherein said amino acid is 

selected from the group consisting of alanine, 
valine, leucine, isoleucine, proline, 
methionine, methionine sulfone, methionine 
sulfoxide, phenylalanine, tryptophan, glycine, 
15 serine, threonine, cysteine, tyrosine, 

asparagine, glutamine, aspartic acid, glutamic 
acid, lysine, arginine, histidine, 
phenylglycine, S-alanine, norleucine, norvaline, 
or-aminobutyric acid, e -aminocaproic acid, 
citrulline, hydroxyproline, ornithine, 
homoarginine, sarcosine, indoline-2-carboxylic 
acid, 2-azetidine-carboxylic acid, pipecolinic 
acid, O-methyl serine, O-ethyl-serine , S- 
methyl cysteine, S-ethylcysteine, S-benzyl- 
cysteine, S-methylcysteine sulfone, S- 
ethylcysteine sulfone, S-benzyl-cysteine 
sulfone, cyclohexylalinine, homophenylalanine , 
p-chloro -phenylalanine, p-nitro-phenylalanine , 
p-amino-phenylalanine, 4-methoxy-phenylalanine, 
thienylalanine, pyr idyl alanine, NH 2 - 
CH(CH 2 CH(CH 2 CH 3 ) 2 )-COOH, a-aminoheptanoic acid, 
NH 2 - CH ( CH 2 - 1 - naphthyl ) - COOH , NH 2 - CH ( CH 2 - 2 - 
naphthyl)-COOH, NH 2 -CH (CH 2 - cyclohexyl ) -COOH, NH 2 - 
CH (CH 2 -cyclopentyl) -COOH, NH 2 -CH (CH 2 -cyclobutyl) 2 - 
COOH, NH 2 -CH(CH 2 -cyclopropyl-butyl) -COOH, 
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trifluoroleucine or hexaf luoroleucine ,- 
X is 0, 1, 2 or 3; 

AA* is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L or D 
configuration at the a-carbon, wherein said 
amino acid residue imparts calpain- specif icity 
to calpain inhibitor molecules; 
NHCH (R 1 ) CO is a side chain blocked or unblocked 

amino acid with the L configuration and wherein 
pi i s a branched or unbranched Cj., alkyl, 
cycloalkyl of f luoroalkyl ; 
r* is a branched or unbranched, saturated or 

unsaturated constituent selected from the group 
consisting of C^o alkyl, C^o cycloalkyl, C,. 20 
alkyl with an attached phenyl group which is 
substituted n times with K, and Cl .„ cycloalkyl 
with an attached phenyl group which is 
substituted n times with K, and wherein said 
constituent can be substituted one or more times 
with Z; 

z is a hydroxyl, carboxy, alkoxy, alkoxymethoxy , 
alkanoate, alky; carbamyl , -0-CH 2 -S0 2 -CH 3 group, 
-OCH 2 CH 2 -0-CH 2 CH 2 -OH group, or -OCH 2 CH 2 -0-CH 2 CH 2 - 
OCH 3 group; and 



25 R 3 is 



R 2 , -OH, -OR 2 , NH 2 , NHR 2 or NR 2 R 2 



30 



A compound represented by the formula: 

M-AAVAA 2 -AA 3 -CO-NH-R 2 -S0 2 -R 3 
and physiologically acceptable salts thereof , wherein 
M is H, NH 2 -C0-, NH 2 -CS-, NH 2 -S0 2 -, R 7 -NH-CO- , R 2 N- 

CO-, R^-NH-CS-, R 7 2 N-CS-, R 7 -NH-SQ 2 - , R%N-S0 2 -, 
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n 
J 



K 



R B N 



R 7 -CO-, R 7 -CS-, R 7 -S0 2 -, R 7 -0-CO-, R 7 «0-CS- # R 8 N- 
CO-, R 8 N-CS- or R 8 N-S0 2 - ; 
is a C 



1-10 



alkyl f C X . 1Q f luoroalkyl, alkyl 



substituted with J, c a . 10 fluoroalkyl substituted 
with J, 1-admantyl, 9-f luoroalkyl , phenyl 
substituted n times with K, naphthyl substituted 
n times with K, c^ l0 alkyl with an attached 
phenyl group substituted with K, c lmX0 alkyl with 
two attached phenyl groups substituted with K, 
C lml0 alkyl with an attached phenoxy group, or C 2 
a0 alkyl with an attached phenoxy group 
substituted with K on the phenoxy group; 
is 0, l, 2 or 3; 

is a halogen, hydroxyl, carboxy, cyano, amino, 
nitro, C^ 10 alkyoxy, c x _ 10 alkamino, c 2 . ia 
dialkamino, C x _ 10 alkoxy-CO- group, C,.^ alkoxy- 
NH- group, c x _ 10 alkyl -S- group, or C x . 10 alkyl - 
S0 2 - group; 

is a halogen, hydroxyl, carboxy, cyano, amino, 
nitro, alkyl, c wo perf luoroalkyl , C,.^ 

alkamino, c 2 . 12 dialkamine, C^^ alkoxy-CO- group, 
Ci-io acyl, alkyloxy group, C X , 1Q alkyl -S- 

group or c wo alkyl -S0 2 - group; 
is a C 3 . 6 saturated or unsaturated heterocycle 
containing at least one nitrogen atom. Said 
heterocycle can contain Q additional heteroatoms 
selected from the group consisting of nitrogen, 
oxygen, sulfur and combinations thereof. 
Further, said heterocycle can be substituted 
with one or more substituents selected from the 
group consisting of a hydroxyl, halogen, alkyl, 
cycloalkyl, aryl, alkoxy, alkoxycarbonyl , 
alkylthio and amino, 
is 0, 1 or 2; 
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AA 1 is 
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„ an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
configuration, D configuration or no chxralxty 
at the a-carbon, wherein said amino acxd xs 
selected from the group consisting of alanxne, 
valine, leucine, isoleucine, proline, 
me thionine, methionine sulfone, «*h™ 
sulfoxide, phenylalanine, tryptophan, glycxne, 
serine, threonine, cysteine, tyrosine, 

• , onaT .Hr acid, qlutamic 
asparagine, glutamine, aspartxc acia, g 

acid, lysine, arginine, histidine 
phenylglycine, ^-alanine, norleucxne, norvalxne, 
a -aminobutyric acid, e -aminocaproxc acxd, 
citrulline, hydroxyproline, ornithxne, 
homoarginine, sarcosine, indoline-2-carboxylxc 
acid, 2-azetidine-carboxylic acid, pxpecolxnxc 
acid, O-methylserine, O- ethyl -serine, S- 
me thylcysteine, S-ethylcysteine, S-benzyl- 
cysteine, S-methylcysteine sulfone, S- 
ethylcysteine sulfone, S -benzyl -cystexne 
sulfone, cyclohexylalinine, homophenylalanxne, 
I chloro-phenylalanine , p-nitro-phenylalanxne , 
^--phenylalanine, 4-methoxy-phenylalanxne, 
thienylalanine, pyridylalanine , NH 2 - 
CH(CH 2 CH(CH 2 CH 3 ) 2 )-C0OH, a-aminohep.ano.c acxd, 
^-CHCCH.-l-naphthyD-COOH, ^-^"^ 
naphthyl) -COOH, NH 2 "CH (CH 2 -cyclohexyl) -COOH NH 
naphtny H nh 2 -cH (CH 2 -cyclobutyl) - 

CH(CH 2 -cyclopentyl) cuun, 2 
COOH, NH.-OKCH.-cyclopropyl -butyl) -COOH, 
trifluoroleucine or hexaf luoroleucxne; 

is 0, 1, 2 or 3; _ side cha in blocked 

r? is an amino acid resxdue of a sxde cn 

or unblocked amino acid, with the I. or D 
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AA 3 



configuration at the .-carbon, wherein said 
ammo acid residue imparts calpain-specif icity 
to calpain inhibitor molecules; 

is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
configuration at the a-carbon, wherein said 
ammo acid is selected from the group consisting 
of alanine, a-aminobutyric acid, norvaline 
10 V3line ' norleu <=ine, leucine, phenylalanine,' 

tyrosine, cyclohexylalanine, homophenylalanine , 
p-chloro-phenylalanine, P-nitro- P henylalanine 
p-amxno- P henylalanine, thionylalanine , lysine' 
ornithine, aspartic acid, glutamic acid, serine 
thre ° nine ' Py^dylalanine or 4-methoxy- 
b Phenylalanine; 

R 2 is a branched or unbranched, saturated or 

unsaturated constituent selected from the group 

consisting of Cl . 20 alkyl, Cl . 20 cycloalkyl, C 

alkyl with an attached phenyl group which is" 

SUbstituted n times with K and f* -i , , 

' ana c i-2o cycloalkyl 
with an attached phenyl group which is 

substituted n times with K, and wherein said 

constituent can be substituted one or more times 

2 is a hydroxy!, carboxy, alkoxy, alkoxymethoxy, 
alkanoate, alky; carbamyl, -0-CH 2 -S0 2 -CH 3 group 
-OCH 2 CH 2 -0-CH 2 CH 2 -OH group, or -OCH 2 CH 2 -C-CH 2 CH 2 
OCH 3 group; and 

R 3 is R*. -OH, -OR 2 , NH 2 , NHR* or NR 2 R=. 

A compound represented by the formula: 

M-AA 1 X -AA 2 -NHCH (R l ) CO-CO-AA 4 -OR« 
and physiologically acceptable salts thereof, wherein 

CO-, R'-hh-cs-. R^N-CS-, R^NH-SO,-, R^. * 
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tf-CO-. R-CS-. R-SC 2 -, R-O-CO-, R'-O-CS-. RN- 
CO-, R e N-CS- or R 8 N-S0 2 -; 

• „ c alkyl , Cx „ f luoroalkyl , C, u alkyl 

13 3 Cl - 10 " Y : c f luoroalkyl substituted 

substituted with J, C,. u 3 

with J, l-admantyl, 9-f luoroalkyl . phenyl 

s^bsti uted n ti«. with K, naphthyl substituted 

■«->, K C 1D alkyl with an attached 
l^V-p subs^ted with K, =,„ alkyl with 
^attached phenyl groups substituted 
c alkyl with an attached phenoxy group, or C,. 
10 "alkyl with an attached phenoxy group 

substituted with K on the phenoxy group; 

" a Ts a' halogen! 'hydroxyl. carboxy. cyano, amino, 

., ro c „ alkyoxy, C^o alkammo, C 2 . 12 
1 • n alkoxv-CO- group, Ci.io a-XKoxy 

dialkammo, C^o alJcoxy ^ a n kv i_ 

^ r alkyl -S- group, or C x . 10 alKyj. 
NH- group, aiK-yj- » 

r^^haTJgen, hydroxyl, carboxy, cyano a.ino, 

n itro, C, 10 alkyl, ^.^^^l^^. 
alkamino. C a .„ dialkamme, C^. 9 
Cl . 10 acyl, C w0 alkyloxy group, Cl . 10 alky - 

^ r alkyl- SO, - group; 
a roup or <-i-io = tJ - Jv .y 2 _ 
is . C . saturated or unsaturated heterocycle 

containing at least one nitrogen 

heterocycle can contain Q ^'^J^^T 
selected from the group consisting of nitrogen, 
oxygen, sulfur and combinations thereof 
P^her. said heterocycle can be substrtuted 
^tn one or more substituents selected from the 
g iouP consisting of a hydroxyl, halogen alky!, 
cycloalkyl. aryl. alkoxy. alkoxycarbonyl , 
alkyl thio and amino, 
is 0, 1 or 2; 
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AA> is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
configuration, D conf iguratiori or no chirality 
at the a-carbon, wherein said amino acid is 
selected from the group consisting of alanine 
valine, leucine, isoleucine. proline 
methionine, methionine sulfone, methionine 
sulfoxide, phenylalanine, tryptophan, g l ycine 
serine, threonine, cysteine, tyrosine 
asparagine, glutamine, aspartic acid, 'glutamic 
acid, lysine, arginine, histidine 
phenylgly C i ne , ^-alanine, norleucine, norvaline 
-ammobutyric acid, e -aminocaproic acid 
citrulline, hydroxyproline, ornithine 
homoarginine, sarcosine, indoline-2-carboxylic 
lilt '■ M !" 1 diM - e « b ^"c acid, p ipecolinic 
acid, O-methylserine, 0- ethyl -serine s- 
methylcysteine, S-ethylcysteine, S-benzyl- 
cysteine, S-methyl cysteine sulfone S- 
ethylcysteine sulfone, S-benzyl-eyiteine 
sulfone, cyclohexylalinine, homophenylalanine, 
p-chloro-phenylalanine, P-nitro-phenylalanine 

thienylalanine. pyridyl alanine, nh 2 - 
CH(CH 2 CH(CH 2 CH 3 ) 2 )-C00H, *-aminoheptanoic acid 
NH 2 -CH(CH 2 -l-na P hthyl)-C00H / NH 2 -CH (CH,-2 - 

CH(CH 2 -cyclopentyl, -COOH, NH 2 -CH(CH 2 -cyclobutyl) - 
COOH, NH 2 -CH(CH 2 -cyclopropyl -butyl, -COOH 
trifluoroleucine or hexaf luoroleucine • 
is 0, 1, 2 or 3; 

is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L or D 
configuration at the a-carbon, wherein said 
amino acid residue i mparts calpain-specif icity 
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to calpain inhibitor molecules; 
WHCH (R 1 ) CO is a side chain blocked or unblocked 

111 acid with the L configuration and wherein 
ri is a branched or unbranched C^, alkyl, 
cycloalkyl of fluoroalkyl; 

is an amino acid residue of a side chaxn blocked 
or unblocked amino acid, with the L 
configuration, D configuration or no chirality 
at the a-carbon, wherein said amino acid is 
selected from the group consisting of glycine, 
fi-alanine, alanine, a-aminobutyric acid, 
norvaline, valine, norleucine, leucine, 
phenylalanine, tyrosine, eye lohexyl alanine , 
homophenylalanine, P -chloro-phenylalanine, p- 
nitro-phenylalanine, p-amino-phenylalanme , 
thionylalanine, lysine, ornithine, aspartic 
acid, glutamic acid, serine, threonine, 
pyridylalanine or 4-methoxy-phenylalanine; and 
R * is H, C, 20 alkyl, aryl, C, 20 alkyl with an 

attached phenyl group, or alkyl with an 

attached phenyl group substituted with K. 

4 A compound represented by the formula: 

and p^o^anv acceptabie salts thereof — 
■ « NH -CO- NH 2 -CS-, NH 2 -S0 2 -, R 7 -NH-C0- , 

r'-co-. R'-cs-. tf-80,-. R'-o-co-, R'-o-cs-, 

R 8 N-CO-, R 8 N-CS- or R 8 N-S0 2 -; 

a1Vv i c ,« fluoroalkyl, C^o alkyl 

. T c fluoroalkyl substituted 

substituted with J, C,-io Iiu ° » 

with J. l-admantyl, 9-f luoroalkyl . 

Substituted « ti.es with K, naphthyl substituted 

. . -jf c alkyl with an attached 
n times with K, <~i-io <i - Lr " yj - 

phenyl 3 rou P substituted with K. C„ alkyl «th 
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two attached phenyl groups substituted with K, 
Cl -» al kyl with an attached phenoxy group, or c x 
io alkyl with an attached phenoxy group 
substituted with K on the phenoxy group; 
5 n is 0, 1, 2 or 3; 

J is a halogen, hydroxyl, carboxy, cyano, amino, 
nitro, d.„ alkyoxy, Ci. 10 alkamino, c 2 . ia 
dialkamino, Cl . 10 alkoxy-CO- group, Cl . 10 alkoxy- 
NH- group, Cl . l0 alkyl-S- group, or Cl . 10 alkyl - 
10 S0 2 - group; 

is a halogen, hydroxyl, carboxy, cyano, amino, 
nitro, d.jo alkyl, q. 10 perf luoroalkyl, d. l0 
alkamino, C 2 . 12 dialkamine, C,_ l0 alkoxy-CO- group, 
Ci.io acyl, Cj.jo alkyloxy group, Ci_ 10 alkyl- s- 
group or c^o alkyl-S0 2 - group; 

is a C 3 . 6 saturated or unsaturated heterocycle 
containing at least one nitrogen atom. Said 
heterocycle can contain Q additional heteroatoms 
selected from the group consisting of nitrogen, 
oxygen, sulfur and combinations thereof. 
Further, said heterocycle can be substituted 
with one or more substituents selected from the 
group consisting of a hydroxyl, halogen, alkyl, 
cycloalkyl, aryl, alkoxy, alkoxycarbonyl , 
25 alkyl thio and amino; 

Q is 0, 1 or 2; 

is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
configuration, D configuration or no chirality 
at the a- carbon, wherein said amino acid is 
selected from the group consisting of alanine, 
valine, leucine, isoleucine, proline, 
methionine, methionine sulfone, methionine 
sulfoxide, phenylalanine, tryptophan, glycine, 
35 serine, threonine, cysteine, tyrosine. 



AA 1 
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asparagine, glutamine, aspartic acid, glutamic 
acid, lysine, arginine, histidine, 
phenylglycine, S-alanine, norleucine, norvaline, 
a-aminobutyric acid, e -aminocaproic acid, 
citrulline, hydroxyproline, ornithine, 
homoarginine, sarcosine, indoline-2-carboxylic 
acid, 2-azetidine-carboxylic acid, pipecolinic 
acid, O-methylserine, O-ethyl - serine , S- 
methylcysteine, S-ethylcysteine , S-benzyl- 
cysteine, S-methylcysteine sulfone, S- 
ethylcysteine sulfone, S-benzyl- cysteine 
sulfone, cyclohexylalinine, homophenylalanine , 
p-chloro-phenylalanine, p-nitro-phenylalanine, 
p-amino-phenylalanine , 4 -methoxy-phenylalanine , 
thienylalanine, pyridylalanine , NH 2 - 
CH(CH 2 CH(CH 2 CH 3 ) 2 )-COOH, a-aminoheptanoic acid, 
NH 2 -CH(CH 2 -l-naphthyl) -COOH, NH 2 -CH (CH 2 -2- 
naphthyl)-COOH, NH 2 -CH (CH 2 -cyclohexyl) -COOH, NH 2 - 
CH(CH 2 -cyclopentyl) -COOH, NH 2 -CH (CH 2 -cyclobutyl) - 
COOH, NH 2 -CH(CH 2 -cyclopropyl -butyl) -COOH, 
trifluoroleucine or hexaf luoroleucine ,- 
X is 0, 1, 2 or 3; 

A* is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L or D 
configuration at the a-carbon, wherein said 
amino acid residue imparts calpain- specif icity 
to calpain inhibitor molecules; 
M> is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
30 configuration at the a-carbon, wherein said 

amino acid is selected from the group consisting 
of alanine, a-aminobutyric acid, norvaline, 
valine, norleucine, leucine, phenylalanine, 
tyrosine, cyclohexylalanine, homophenylalanme, 
35 p -chloro-phenylalanine, p-nitro-phenylalanine, 
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p-amino-phenylalanine, thionylalanine, lysine, 
ornithine, aspartic acid, glutamic acid, serine, 
threonine, pyridylalanine or 4-methoxy- 
phenylalanine / 
AA« is an amino acid residue of a side chain blocked 
or unblocked amino acid, with the L 
configuration, D configuration or no chirality 
at the of- carbon, wherein said amino acid is 
selected from the group consisting of glycine, 
6-alanine, alanine, a-aminobutyric acid, 
norvaline, valine, norleucine, leucine, 
phenylalanine, tyrosine, cyclohexylalanine , 
homophenyl alanine, p-chloro-phenylalanine , p- 
nitro-phenylalanine, p-amino-phenylalanine , 
thionylalanine, lysine, ornithine, aspartic 
acid, glutamic acid, serine, threonine, 
pyridylalanine or 4-methoxy-phenylalanine ; and 
is H, CV^ alkyl, aryl, C,.^ alkyl with an 
attached phenyl group, or alkyl with an 

attached phenyl group substituted with K. 

A Calpain inhibitor composition, comprising an 

optically pure L- isomer of an a-ketoamide compound, 

said L-isomer being substantially free of its 

D- isomer, for use as a medicament in treating a human 

neurodegenerative pathology having enhanced Calpain 

activity. 

A method of treating a human neurodegenerative 
pathology, having enhanced Calpain activity, with a 
Calpain inhibitor composition, while reducing 
inhibition of other catalytic proteases and other 
side effects associated with the racemic calpain 
inhibitor composition and other side effects, 
comprising administering to the individual a quantity 



R 



